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Date of Application, 16^)^^^^^^^mMay, 1898 
COMPLETE SPECIFICATION 

Generators of Mixed Gas and Steam and Utilization of such Mixture 

in Motor Engines. 

I, Robert Hekkt Smith, of Ellerslie, Brunswick Road Sutton £ tie County 
of Surrey and of 53, Victoria Street, Westminster, in the County «>f London, 
Prof^f Engineering and Consulting Engineer do -er jy deck ^ ^ -toe 
of this invention and in what manner the same , i« to be performed to be particu 
5 larly described and ascertained in and by the following statement. - 

The invention relates to an improved method of and apparatus for the genera- 
tion of hot S pressure gaseous or vapourous fluid to be used for driving engines 
of any form Either reciprocating or rotative in any of the various manners m 
whiTsteaS orXr hig P h pressure vapour air or other gas is used in such engines 
10 without combustion in the cylinder or equivalent working chamber. 

The obTeS of the invention is to combine certain advantages obtained ^separately 
iu steam and in internal combustion gas and oil engines and to avoid certain 
disadvantages inherent in each of these classes of engine. 

In gai aid oil engines the internal combustion necessitates water-jacket cooling 
15 of the g working cylinder and thereby involves wasteful rejection of heat at high 
temperature; the intermittency of the combustion hinders the perfect regulation 
ofX proportion of air to fuel and their perfect intermixture; and the use of 
onlv one stroke out of every four or six strokes as a working stroke makes the bulk 
and wefght of the engine excessive in proportion to its horse power These dis- 
90 advaTtafes are avoided by the use of my generator as well as by the use of an 
£Kry boiler and steam engine. On the other hand these latter produce , large 
volumes of hio-hly heated gases which, except for their being dirty and at low 
Pre^Se would be usable a? working fluid in the cylinder but are discharged to 
the cMmnev instead, *nd it has also* been found hitherto imposible to avoid the 
25 condenS of a large portion of the steam immediately On its entrance to the 
cvHnder and before it has done any work on the pxston. In using my generator 
the whole of the gases are generated by combustion in a steady and continuous 
manS under high pressure** a strong vessel apart from the working cylinders 
~ afterwards passed through the working cylinders in which work may be 
30 done on every piston stroke. These gases are mixed with the steam evaporated in 
?he same sS n | vessel and which steam is thus highly superheated and initial 
cylinder condensation either entirely prevented or greatly reduced according to 
cfrcumstances. The heat given up by the gases for the evaporation of the water 
xnclTe siiperheating of th°e steam reduces. the gas temperature to that degree that 
35 Is found X P atible g with easy and durable piston and cylinder working without 
waterMacket cooling. The temperature attained and the degree of steam super- 
"atinnepends upon the pressure maintained and upon the proportion of steam 
enerated £ each pound of fuel burnt and this proportion is capable of regulation. 
Thirprooortion depends both upon the area and disposition of the heating surface 
40 in contact with water and upon the difference of temperatures between the hot 
las on tne one side and the water on the other side of this heating surface. The 
temperatore of the water depends upon the pressure maintained and is independent, 
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S STSskS X™ am ° U / t * * ^am, while tihe temperature 

fad mXd IS ™™ I epen t ma ?J 7 U - P °^ tKe i«°P«*^ <>f Bir to oil or other 
Sce^ of the Zi 7 aI ^ air ^ected is to a small extent only in 

excess o± the chemical equivalent required for complete combustion of the fuel 
and the area and disposition of the nokial heating surface is designed to Svethe 5 
desired degree of superheat with the furnace temperature so arism^ana Sh the 
desired normal pressure. If it be desired to vary the degree of suSeTt faom 
SlXr 1 t egT u ^ T J be d ° ne eitheT h ? alte ™S tie Portion Tf airlo Cl ' 
suSSe ° r ^ altenng *» ^ l6Vel and alteri ^ •*» of the heaSg 
. Another advantage of this mode of generating working fluid for engines consist, " 

ur teH££ Thts e eSr% UP011 ^ f ™ **" ^ ^ 
sumce plates, ibis equality of pressures permits the use of very thin plates 

which facilitates the conduction of heat through them and thul increases their 
SSSff ^T 7 TT f ° 0t the Size of tiie pe^orse power 15 

ductivity such as copper or brass without necessitating any increase aSSSS, 
as compared with that needed for metals such as steel which KI Z^t! 
strength and lower thermal conductivity. The eqnati y £ ^riS^^^E 
simpler and cheaper the provision of tightness against * leakLHf th T^inW 20 
the heating surface and other plates forming the water space T i« u • 

very great freedom of the heating surface plates Tei$Z and contrS wiS 
variation of temperature because these plates' need be iointrl tn ihl * a 

generator only at the lower end of the water space LI Xj t left StireTy uncon 6 

at its upper and lower ends B B i. « 7 7 a Steel or 11011 ^"ider flanged 

up of tire gelerato but 3<^T~'; Pli " "» 

iatemal pressure begiu, to b? reised 7 Tal ™ 38 ■""» as "» 

a™, gi,e s also 'hi^taSg^." £Lr U Sf trttion™™^ T IP /°" 
from mechanical restraint evceot it nn, »j77' me partition is entirely free 40 
and contract with variation of temperature 1S free to e *P a » d 

ooolei ^S^^SM^ it^.? 6 ^ SpaCe iQt0 - 
steam and promoting circulatfon L T ? .1 ^ nner + h ° tt « P art containing water and 
which as th P e steam rises from the ^r spiete ow^f ^ , M *£» S baffle P late 4 * 
mix with the hot gases risfao - in H H P m,„ T' ? T" 1 ^ and downwards to 
of K K are attachfd the usual waSr^?^ P SV?* ° f *°P 
them may be corrugated either Wih^n»lK ^x' 11101 K K or eitIie i' of 

increase the heating^uiface efficienc| ' ^ Clicumf «^tially in order to 

forging. Welfare atfSTan?^ £\£A ^ » steel or iron 50 

ftd firebrick combustion chamber W <? q bult ,?n J ° iuts - 14 carrie « 

the fire-brick perforated crown P P 0 O V, * ? ^ se S m ^ts and capped by 
burner EE. ftQ bums away rapidly and czn'L C °7 V *2 the meta l 
fresh cover by drawing the split stffi ring on whic Tit™' 6 Th^A rephoed ^ a 55 
an outer reservoir for benzine to be bufnt atXti^^ 
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generator during which time the aperture F is kept open and when also the burner 
is kept a small distance below its normal position so as to allow the entrance of 
air round its outer edge to burn the benzoline. The burner is afterwards screwed 
tight against the conical seat on the lower surface of N N by nuts S S through 
5 the intermediation of the bridge beam .T T and the block fU TL When the nuts 
are only slightly slackened the block U U can be slung to one side round the hinge 
pin on which it is set and then the burner as also its firebrick cover Q, Q, can be 
dropped below the lower edge of N N and withdrawn sidewise. 

Pipe supplies of high pressure air and petroleum or other oil fuel or gaseous fuel 

10 are brought into the bridge T T. These are led by annular passages through U 
and the lower part of the burner up to the combustion nozzle where the air and 
oil jets are made to impinge on each other and upon gunmetal baffle surfaces. 

The drawing shows a small sized generator, A A being- 16 inches in diameter by 
4 ft. length. In large sizes the dome and base plate B B and N N are not cast but 

1 o are boiler plate structures. 

The air is supplied from a high pressure reservoir fed by one or more air pumps. 
The air is filtered on its way to the suction valves of the pump. Such filtering is 
unnecessary if gaseous fuel be used unless the air be unusually dirty and it is 
useless if solid powdered fuel be used. In the latter case the mixture of gas and 

20 steam should be filtered of ash dust on its way from the generator to the engine. 

Having now particularly described and ascertained the nature of my said inven- 
tion and in what manner the same is to be performed I declare that what I 
claim is: — 

(1) The burning of fuel, preferably oil but also gaseous and finely powdered 
-5 solid fuel, in a steady and continuous manner under high pressure in one part of 

a strong vessel which contains water in another part. 

(2) The evaporation of the water by conduction of the heat of the products of 
combustion through a metal partition which has equal pressures on either side, 
which can therefore be made very thin, and which therefore has high efficiency 

30 as a heating surface. 

(3) The superheating of the steam and the cooling of the gaseous products of 
combustion down to the temperature of the. superheated steam by the actual 
intennixti^ kojygtses. 

- ■(^ ^Ee^use' of sucli 'lo^Tre ^Ftteam anil hot gas as the working fluid in any 
35 form of engine not an internal combustion engine. 

(5) The adjustment of the proportion of steam produced to fuel burned so as 
to superheat the steam sufficiently to prevent entirely or for the most part initial 
condensation and so as to cool the gas sufficiently to prevent burning of the 
cylinder and piston surfaces without water-jacket cooling and to permit easy 

40 efficient lubrication of the piston motion. " 

(6) The combination of the parts of the generator to effect the operations 
mentioned in Claims 1, 2, 3, and 5 substantially as hereinbefore described and 
illustrated. 

Dated this 10th day of March 1898. 

45 ROBERT H. SMITH, 

53, Victoria Street, GLondon, S.W. 
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